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WORKPLACE PRACTICES QUESTIONNAIRE
FOR
SCREEN PRINTERS

Prepared by
Screen Printing Association International
n cooperation with
University of Tennessee
Center for Clean Products and Clean Technologies,
and EPA Design for the Environment Staff

This questionnaire is designed to characterize typical screen printing facilities and workplace
practices associated with the screen printing/reclamation process. The results of the
questionnaire will be used to estimate exposure and charactenize risk from this process and to
help identify pollution prevention opportunities. Pollution Prevention is the use of materials,
processes, practices or products that avoid, reduce or eliminate wastes or toxic releases,
through activities such as material substitution, source reduction and closed loop recycling.
This information is being developed for industry use to help printers make informed choices
about the environmenial antributes of alternarive cleaning and reclamarion products and
technologies.

Please mail completed gquestionnaires to:  Marcia Y. Kinter
Director of Government Affairs
Screen Printing Assoctation International
10015 Main Street
Fairfax, VA 22031-3489

If you have questions about the questionnaire or would like a copy of the summary of results,
please contact Lon Kincaid from the Center for Clean Products and Clean Technologies,
University of Tennessee at 615/974-4251 (fax 615/974-1838).

Respondents to this questionnaire are guaranteed anonymity. Responses will not be attributed
to any individual or company In reports or other written documerntation of the results of this
research. Company name and other information requested below are optional.

Company Name
Address

Questionnaire Completed by

Title

Telephone Number
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The purpose of this questionnaire is to characterize typical screen printing facilities and workplace practices associated
with the screen printing/reclamation process. The business profile and general facility information requested below
allows us to understand your workplace practices within the context of your overall printing business.

Business Profile
Approximately what perceatage of your <50% 5095%  95-100%
products are printed on the following ' Plastics (rigid/flexible) a 0 a
substrates? (Please check the boxes that
apply.) Paper (coated or uncoated) 0 e jm|
Metal O a J
Ceramic 0 a a
Glass a a o
a 0 Iy

Other (specify below)

Please list the major products produced at your facility.

General Facility Information

How many staff do you employ? How many hours per day does your staff spend remaving ink and cleaning/reclaiming
screens? Ink removal is the removal of the bulk of the ink from the screens prior to further cleaning/reclamation.
Sereen cleaning/reclamation activities include residual ink removal, emulsion removal, and haze removal. Questions
about ink removal do not pertain to press-side operations, unless this is the only site used for ink removal. Please
assume a 5-day work wesk with one 8-hour shift each day. (Please check the boxes that apply.)

Number of Employees | Number of Employees| Number of Employees Average time Average time (hr/day) a
at this Location Involved 1o Ink Involved in Screen (hr/day) a single | single indjvidual is involved
Removal Cleaning/Reclamation -[individual is involved| w/ cleaning/reclaiming
w/ ink removal screens
0-3 0 1-3 a 1=3 -3 <1 O <1 a
6-10 m; 46 m] 4-6 | 1-2 a 1-2 a
11-15 O 7-10 O 7-10 fa 2-4 a 24 W]
16-30 O >11 O >11 ] 46 a 4-6 0O
31-50 a] specify " specify 6-8 a 6-8 (]
>50 (w] : other 0 ather a
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4) Equipment and Materials Use

A} _What types of and how much ink do you use in your printing processes? What do you use as a reducer/retarder? What
is the primary substrate you use with each ink type? (Please check or list all that apply)

Type of Ink Volume of Ink Used/Year® Type of Primary
(gallons) Reducer/Retarder Substrate

Traditional solvent-based Plastic

Paper

Mata]

Glass

Ceramic

Other (specify)

nooooo

UV Curable Plastic

Paper

Metal

Glass

Ceramic

Other (specify)

ooocooo

Water-based ' Water O | Plastic
Solveat O | Paper
Water/Solvent [ | Metal
Mixture Glass
{specify trade Ceramic
narme) Other (specify)

oooooco

Other (specify)* Plastic

Paper

Metal

Glass

Ceramic

Other (specify)

aooano

L

* Other types of ink include metailic inks, etc,
t If you do not use a type of ink, enter "0*
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The remaining questions are only in reference to solveat- or UV-based inks printed on plastic/vinyl substrates, If your facility
does not primarily use these types of substrates or inks, please do not complete the rest of the questionnaire.

B) - What is the average number of screens cleaned/reclaimed each day for future use? ( 0-5
{Please check the appropriate box) a 5-10
o 10 -15
(] > -15
Specify

<) Please specify the average size of frame used at your facility?
(Please specify units; e.g. ft x ft or in x in, ect.)

D; Do you bave separate areas for ink removal and screen reclamation activities? O yes [ no
If yes, please check all that apply in the following tabie.

Separate areas for ink removal and screen cleaning/reclamation activities®
Size of Ink - Typeof Size of Screen Type of
Removal Area Ventilation Reclamation Area (ft%) Veatilation
(f7%)

<20 O | local (mechanical) O { <20 (1] 1ocal (zmechanical) DO
20-50 (3 | plant (facility-wide} O |} 20-50 O | plant (facility-wide) |
50-100 11 { natural 3 [ 50-100 O | natural {3
100-200 (] other (specify below) O || 100-200 [1| other (specify) O
>200 | >200 O

Specify size Specify size

* Screen cleaningfreclamation activities include residual ink removal, emulsion ramoval, and haze removal.

E) Do you bave a combined area for ink removal and screen reclamation? O yes dno
If yes, please check all that apply in the following table.

Combined area for ink removal and screen reclamation activities
Size of Combined Area (fi2) Type of Ventilation

<20 [ f kocal (mechanical) O
20-50 E1} plant {facility-wide) a
50-10Q 8 | natural O
100-200 O | other (specify) O
>200 O

Specify Size

A4
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8) Screen Cleaning/Reclamation Alternatives

A) Bo you use a screen degreaser? O yes [no
Trade Name of Product

B Do you use a separate ink degradant before applying emulsion remover? {(Answer yes only if the ink degradant is
different than the primary ink removal product)? [ yes [ no
Trade Name of Product :

9) Materials Storage

A) Where do you store ink removal and screen reclamation products and in what quantity? (Please check all that apply.)

Ink Remowval and Screen Cleaning Ink/Chentical Storage Room
Areals)

30- or 55-gallon drum with bung 30- or 55-gallon drum with bung hole kept open [
hole kept cpen (3]

30- or 55-gallon drum with bung hole kept closed O
30- or 55-gallon drum with bung
hole kept closed O | 30- or 55-gallon drum with top removed 0
30- or 55-gallon drem with top Open pail g
removed |

Closed pail O
Open pail a

Quart or smaller squirt bottle O
Closed pail g

Safety can O
Quart or smaller squirt bottle O

Safety cabinet 0O
Safety can 0

No separate storage area U
Safety cabinet a

Cther {specify below) O
Not kept in the press room O
Other (specify below} O | Size of storage room _ ftx___

B) How do you retrieve ink removal and screen reclamation products from ink/chemical storage? If you keep both large and small

containers in the ink removal and screen cleaning/reciamation areas, how do you transfer the products from large containe  to
small containers for use?

Retrieval from Storage Room Transfer from Large to Small Container for Use

Pumped into small container used at work station O
Poured into smaller container O
Ladled into smaller container O
Other (specify below) O

Entire container moved to press room
Pumped into smaller container
Poured into smaller container

Ladied into smaller container

Other (specify below)

ooooo

A-8
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10)

A)

B}

Waste Disposal

Please indicate the quantity of waste you dispose of annually as hazardous waste for:

spent solvent waste

ink waste

used shop rag waste

{Number of 55 gal. dums) OR

(Number of 55 gal. drums) OR

(Number of 55 gal. drums) OR

(gal. in bulk)

{gal. in bulk)

{gal. in bulk)

What quaatity of wastes from ink removal and screen cleaning/reclamation operations do you generale annually? How
arc these waste materials treated or disposed of? (Please check all that apply.)

Ink Removal Wastes

Screen Cleaning/Reclamation Wastes

Quantity
Generated
Annually

{gallons)

Method of Storage Prioq
to Treatment and/or
Disposal

Method of Treatment o1
Disposal

Quantity
Generated
Annuaily

Method of Storage
Prior to Treatment or
Disposal

Method of Treatmen
and/or Disposal

In closed containers O

Filter or treat |
prior to disposal or
recycle

In open containers O

Filter or treat (Wl
prior to dispesal
or recycle

In open containers O | Send to recycler w In closed 0 | Discharge to 0
containers sewer
No specified 0 | Recycle on site o No specified O | Discharge to tal
container containers septic tank
Other (specify) 03 | Discharge to sewer 0O Other {specify) 0| Hazardous o
Waste

Non-Hazardous 0O

Dispose as

hazardous waste g waste
Dispose a5 non-

hazardous waste o
Other (specify)

A-9
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C) How are waste rags contaminated with ink removal and screen cleaning/reclamation products stored, treated or dispose
of? (Please check all that apply.)

Method of Storage Prior to Method of Pretreatment Method of Recycle or Disposal
Pretreatment or Disposal
In opea containers {1 Centrifuge On-site water laundry
In closed containers 0| Alow liquid to drain out Om-site dry cleaner

No specified conteiners | Other (specify) Off-site water laundry

O O o a

Nene Off-site dry cleaner
Hazardous waste
Non-hazardous waste

Do not use rags

0O O O O g o o 0

Gther (specify)

A-10
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APPENDIX A

Qpc

| WORKPLACE PRACTIéES QUESTIONNAIRE ':
FOR THE
MAKING HOLES CONDUCTIVE PROCESS

DESIGN FOR THE ENVIRONNENT (DfE)
PRINTED WIRING BOARD PROJECT

This document is prepared by the University of
Tennessee Center For Clean Products and Clean
Technologies in Partnership with U.S. EPA
Design for the Environment (DfE) Program, IPC,
PWB manufacturers, and other DfE Partners

March 1995

*Note: This survey is not as long as it looks
since you will only complete a part of it.
This survey has 7 sections; however, we ask
you to complete only sections 1,2,3 and
the section that pertains to_your making
holes conductive (MHC) process.

A-12



EXAMPLES OF WORKPLACE PRACTICES QUESTIONNAIRES

WORKPLACE PRACTICES QUESTIORNAIRE
FOR THE MAKING HOLES CONDUCTIVE PROCESS

Design for the Environment Project

DO NOT COMPLETE ALL SECTIONS OF THE QUESTIONNAIRE. The following
explains which sections you should complete based on the type of making holes
conductive (MHC) process used at your facility, provides background information on the
questionnaire, and describes how the data will be handled to ensure confidentiality.

1. This questionnaire was prepared by the University of Tennessee Center for Clean
Products and Clean Products in partnership with the EPA DfE Program, IPC, PWB
manufacturers, and other members of the DfE PWB Industry Project.

2. For the purposes of this survey and the DfE Project, the "Making Holes Conductive
(MHQC)" process is defined as beginning after the desmear and etchback steps and
ending prior to the dry film resist outer layer step (if required) and copper
electroplating step.

3. Shaded sections of the questionnaire denote areas where responses to questions
should be entered. Unshaded sections are instructions or keys required to answer
the question.

4, Throughout the questionnaire, many questions request specific data, such as
chemical volumes, the amount of water consumed by the MHC line or the
characteristics of wastewater from the MHC line. If specific data are not readily
available, estimates based on your knowledge of the process and the {acility, are
adequate. In cases where no data are available and there is na basis for an
accurate estimate, mark your response as “ND."

5. Please complete sections 1 through 3 of the questionnaire, regardless of which
process is used at your facility to make drilled through-heles conductive prior to
electroplating.

6. After completing Sections 1 through 3, please complete only the section(s) of the
survey that corresponds to the MHC process(es) currently being operated at your
facility, as listed below.

Electroless Copper . .............. Section 4
Graphite-based .................. Section 5
Carbon-based . .................. Section 6
Palladum-based ................. Section 7

A-13
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10.

If the MHC process used at your facility is not listed, you have completed the
questionnaire.

If your responses do not {it in the spaces provided, please photocopy the section 1o

‘provide more space or use ordinary paper and mark the response with the section

number to which it applies.

Appendix A contains the definitions of certain terms and acronyms used in the
survey form.

Confidentiality _
All information and data entered into this survey form are confidential. The

sources of responses will not be known by IPC, University of Tennessee, EPA, or
other project participants. Any use or publication of the data wili not identify the
names or locations of the respondent companies or the individuals completing the
forms.

Please use the following procedures to ensure confidentiality:

(§)) Complete the survey form. Make a copy of the completed form and retain
it for your records.

(2)  Separate the facility and contact information page of the survey form from
the remainder of the form. Place the facility and contact information into
Envelope #1 and seal the envelope.

(3) Place the remainder of the survey form plus any additional sheets or
exposure monitoring data into Envelope #2 and seal it.

(4)  Place sealed Envelopes #1 and #2 into the larger return envelope and mail
it to IPC.

(5} When the package is received by IPC, only Envelope #1 will be opened.
IPC will place a code nummber on the outside of Envelope #2 and forward it
to the Center for Clean Products and Clean Technologies at the University
of Tennessee. Envelope #1 will not be sent to the University of Tennessee.

{6) Questions, clarifications, or requests for further information from the
University of Tennessee will be relayed by code number to IPC, who will be
able to contact the respondent. When it is determined that no further
communications with respondents are necessary, the matrix of code numbers
and respondents will be destroyed by IPC.

If you have any questions regarding the survey form, please contact Jack Geibig of
the University of Tennessee Center for Clean Products and Clean Technologies at
615-974-6513 (e-mail: JGEIBIG@UTKVX.UTK.EDU).
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Section 1. Facility Characterization

- Estimate manufacturing data for the previous 12 month period or other convenient time period of 12
consecutive months (e.g., FY$4). Only consider the portion of the facility dedicated to PWB
manufacturing when entering employee and facility size data.

s

1.1 General Information

Size of portion of facility used Number of days MHC line is in
for manufacturing PWRB’s : sq.ft. operation: daysfyr
Number of full-time equivalent _ Total PWE panel sq. footage :
employees (FTE's): processed by the MHC process: sq.ft.Ayr

Number of employee work days
pET year: daysfyr

1.2 Facility Type

Type of PWB manufacturing facility (check one} Independent OEM

1.3 Process Type :
Fstimate the percentage of PWBs manufactured at your facility using the following methods for
making holes conductive (MHC). Specify “other” entry.

Standard electroless copper %

i Palladium-based system %
Carbon-based system %

Graphite-based system %%

Electroless nicke! %o

Other: %%
TOTAL ¢ %




APPENDIX A

Process Data

Shift

Number of hours per shift:

Number of hours the MHC line is in operation per shifi:

by the MHC line per shift:

Average square feet of PWB panel processed

L5 Process Arca Employees

Complete the following table by indicating the number of emplovees of each type that perform work duties

in the same process room as the MHC line for each shift and for what length of time. Report the number
of hours per employee by either the month or the shift, whichever is appropriate for the worker category.
Consider only workers who have regularly scheduled responsibilities physically within the process room.

Specify “other” entry.

Type of Process Number of Hours per Shift | Hours per Month

Area Worker Employees per Shift per Employee per Employee

1 2 3 4 in Process Area in Process Area

{first shift) (first shilty

Line Operators Hrs His
Lab Technicians Hrs Hrs
Maintenance Workers L Hrs Hrs
Wastewater Treatment Operators " Hrs Hrs
Supervisory Personnel r Hrs Hrs
Contract Workers Hrs Hrs
Other, Hrs Hrs
Other: Hrs

A-16
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Section 2. General Process Data

The information in this section will be used to identify the physicat parameters of the process equipment as well
as any operating conditions common to the entire pracess line.

2.1 Pracess Parameters

MHC process line dimensions Length: ) ft.
Width: ft.
Average time for panel to complete process: min.
Size of the raom containing the process: sq.ft.
Temperature of the process room: oF

Is the pracess area ventilated (circle one)? Yes Mo
Air flow Rate: a;:u.ft.fmin.

Type of ventilation? {check one) general l.ocal

2.2 General Water Usage

Amount of water used by the MHC process line
when operating: gal.fday

2.3  Wastewater Characterization
Estimate the average and maximum values for the wastewater from the making holes conductive fine.

AVERAGE MAXIMUM AVERAGE MAXIMUM
Flow gpm gpm P4 mg/l mg/i
TDS mgl mgfl Sn mgfl mg/t
pH TSS mgfl mgl
Cu g/l mgfl TTO - mefl mg/l

2.4 Wastewater Discharge and Sludge Data

Wastewater discharge type (check one)  Direct Indirect Zero
Annual guantity of sludge generated: . ]d if ! :I <
- {R]— Metals Reclaimed
Percent solids of sludge 1  (Dj— Stebilized and
: Landfilicd
Percentage of total quantity generated by the MHC process: : {0)— Other

Method of sludge recycle/disposal {see key at right):

2.5 Pane! Rack Specifications- (non-conveyorized MHC process only)

Average number of panels per rack:

Average space between panels in rack: R ©oin.

Average size of panel in rack: Length in.} Width in.
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EXAMPLES OF WORKPLACE PRACTICES QUESTIONNAIRES

3.2 Rinse Bath Water Usage

Consult the process schematic in section 3.1 to ebtain the process step numbers associated with each of the
water rinse baths present. Enter, in the table below, the process step number along with the flow control and
flow rate data requested for each waler rinse bath. If'the water rinse bath is part of a cascade, you need only
report the daily water flow rate of one bath in the cascade,

Process Step Filow Daily Water Cascade Water
. Number * Contral * FlowRate® | Process Steps
gal./day
gal./day
gal./day
gab./day
gal /day
gal.fday
gal./day
gal./day
*Pracess step number- Consult the process schematic in question 4.1 and enter the Figw Control M thods Key
process siep nember of the specilic water rinse tank. [C}— Conductivity Meter
bFigw control- Consult key at right and enter the [etier for the fiow control method used [F]— PH Meter
for shat specific rinse bath. [Vi— Operator contral valve
Daily water flow rate- Enter the average daily flow rate for the specific water tinse tank. . [R}— Flow Restricter
4Cascade Water Process Steps- Enter the process siep number for each water rinse tank in [N]— None (cortinuous {low}
cascade with the present tank, [O]— Other (explainy

3.3 Rack Cleaning- (non-conveyorized MHC process only)
Complete the following section by using the keys 10 the right of the table to idemify the rack
cleaning process used.

Frequency of Cle'anmg: Personal Protective Equipment Key
L | [E}— Eye protection [G)-- Gloves
Number of personnel involved: fLj— Labooatisleeved garment  [A}— Apron
- {R]— Respiralory protection [B]— Boots
Personal protective equipment (see key at right): ' fZ}— Al except Respiratory [N}~ Mane
_ Protection
Rack cleaning method used (see key at right): N .
ack Cleaning Methods Kev
. C}—- Chemical bath on tnaking heles conductive |
* If the above answer is [C], also enter the process step {D%-—— Chcm;cal bath 02 a.nol.hegr line e
number from the process schematic (sectien 3.1) [T]— Temporary chemical bath
and do not complete section 3.4 below. [§]— Manual scrubbing with chemical
- - - A [M}— Mon-chemical ¢leaning
Average time required o chemically clean rack (N}— None
(if applicable) : min,
- — Rack Cleanin tedul
Cleaning schedule (see key at right): {A)— After Hours
{L]-— During operating hours- in MHC process room
Is rack cleaning attended (circle one): Yes No {M]— During operating hours-cutside MHC process
THOm

3.4 Rack Cleaning Chemical Composition (non-conveyorized MHC process only)

Chemical Name Conc. Volume

gal.

gal.
gal.
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3.5 Coaveyor Equipment Cleaning

Complete the following table on conveyorized equipment cleaning in the MHC process linc by providing
the information requested for each cleaning operation performed. If more space is needed or more than
two cleaning operations occur, report them on a separate sheet of paper.

. Equipment Cleaning

Data no.1

Cleaning Operation

Cleaning Operatian
no.2

Description of cleaning
operation:
(briefly describe equip. cleaned)

Process steps affected *

Frequency of cieaning:

Duration of cleaning:

Number of personnel involved:

Personal protective equipment
(see key at right); :

Cleaning method used
(see key at right):

Cleaning chemical used *

» Process Steps AfTected-Consult the process schematic from section 4.1 and enter the process step numbers of the specific
steps affected by the cleaning operation,

b Cleaning Chemical Used- Eater the name of the chemical or chemical product (or bath type, if applicable) used in the

specific cleaning operation.

3.6 Filter Replacement

Personal Protective

Lguipment Kev

{E]— Eyt protection

[G]— Gloves

[i.]— Labceat/sleeved
garment

[A]— Apron

[R]— Respiratory protection

[B]— Boots

[£]— All except Respiratory
Protection

[N}— Nane

avevgr Cleaning

[C)— Chemical rinsing or
soaking

[$}— Manual scrubbing with
chemical

[M}— Non-chemical cleaning

N}— None

Complete the following table on filter replacement in the MHC process line by providing the information

requested for each set of filters replaced.

Replacement Information Fiiter Assembly | Filter Assembly | Filter Assembly
no.} no.2 no.3
Bath filtered (enter process step from 3.1) :
Frequency of replacement:
Duration of replacement: min min min
Number of personnel involved:
Personal protective equigment
(sea key below):
Type of filter
(see key below):
Number of filters changed in assembly:
Area of Filter: $q. in. 5q. in. $q. in.
Personal Protective Equipment Key ilier Type Key
[E}— Eye Protection {G}— Gloves [B}— Bag Filter
{L]— Labcoat/Slecved garment  {Al— Apron [} Cartridee Filter
|R}— Respiratory Protection {B]— Boots [O]— Cther {specify)
{Z]— Al except Respiratory IN}— Nonc

Protection
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EXAMPLES OF WORKPLACE PRACTICES QUESTIONNAIRES

3.7 Process History
Complete the table below by indicating what making holes conductive process(es) your facility has employed in

the past. Briefly explain the reasons for the process change and summarize how the change has had an affect
upon production.

_ FORMER MAKING DATEQF { - RCASONS FOR CHANGE AND RESULTS
HOLES CONDUCTIVE CHANGE TO R
' PROCESS CURRENT ﬁffff\'; . (Scis;u}
PROCESS ? y
W -
ELECTROLESS COPPER ater Consumption

Process Cycle- time

PALLADIUM-BASED Cost

GRAPHITE-BASED Worker Exposure

Performance

CARBON-BASED Customer Acoeptance

COPPER SEED Product Quality

Process Maintenance

ELECTROLESS NICKEL:
Qther:

OTHER (specify) Other:

Other:

Reasons RBesults of change
[X]— Mark all of the selections [B]— Better

that apply [W]— Worse
[N]— Mo Change

The remainder of the survey is dedicated to questions that are strictly
specific to the type of making holes conductive process operated at
your facility. You should complete only the section(s) of the
survey that corresponds to the MHC process(es) that is currently

being operated.

Select the making holes conductive process(es) that your facility
currently operates and complete only the section(s) listed. If your
process is not listed, then you have completed the questionaisre.

Electroless Copper.....c..coue Section 4 (pgs. 9-17)
Graphite-Based..eeereoreanene Section 5 (pgs. 19-26)
Carbon-Based....ccoiveicinens Section 6 (pgs. 27-34)
Palladium-Based .....coornneeee. Section 7 {(pgs 35-43)
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EXAMPLES OF WORKPLACE PRACTICES QUESTIONNAIRES

4.5 Chemiczl Bath Sampling
Provide information on the chemical bath sampling procedures used in your facility. Duration cf sampting and personnel involved

should include only the portion of the testing procedure involving the manual sampling of the chemical baths, not automated sampling
ot the 1esting that may oaccur in another part of the facility, such as the lab.

BATH '.TYI"E TYPE OF FREQUENCY" DURATION QF NUMBER OF PROTECTIVE
SAMPLING * SAMPLING © PEOPLEM EQUIPMENT *
CLEANEES min.
CONDITIONER
MICRD ETCH min.
PRE-THI min.
ACTIVATOR/S mis.
CATALYST
ACCELERATOR min.
ELECTRQLESS min.
COFPPER
REDUCER/ mit.
NEUTRALIZER
ANTI-TARNISH/ min.
ANTI-OXIDANT
OTHER (specify) min.

& Type of Sampting- Consult the key at right and enter the leter for the type of sampling

performed on the specific chemical bath,

b Frequency- Enter the average amount of time efapsed or number of panel sq. ft.

Type of Sampling Kev

[A]— Automated Sampling  {B]— Both

processed between samples. Clearly specify units {e.g., hours, square feei, ete)

¢ Duration of Sampling- Enter the average time for manually taking a sarple from the.
specilic chemical tank. Consider only time spent 1 the chemical bath.

4 Number of People- Enter the number of people actuaily involved in manually taking the
chemical sampies. Exclude people doing the testing but not the sampling.

« Personal Protect. Equip.- Consult key at right and enter the letters for gli protective
cquipment worn by the people performing the chemical sampling.

4.6 Chemical Handling Activities:Chemical Sampling
Corplete the table below by indicating what method your facility uses to manually coilect bath

samples and the type of container used.

Method of Obiaining

Samples

Drain/Spigot:

Pipette:

Ladle:

Other (Specify):

Chemical Sample

Container

Open-top container:

Closed-top contziner:

A-27

(]— Manual Sampling NI—None

Personal Protective Equinment Key

[E}l— Eye Protection [Gl— Gloves

[L}— Labeoat/Sleeved garment  fA}— Apron

[R]— Respiratory Protection {B}— Roots

[Z}— All except Respiratory [N]— None
Protection
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4.8 Chemical Handling Activities: Chemical Additions

Complete the following table by indicating the methods your facitity uses white performing

chemical additions.

ACTIVITY

OPTIONS

Chemical Retrieval

from Stock into

Pump:

Pour:

Container Scoop {solid):
Other (specify):
Container QOpen-top container:
Closed-top container:
Safety container:
_ Other (specify):
Method of Chemical Pour directly into tank:
Addition Stir into tank:

Pour into automated chemical
addition system:

Other (specify):

4.9 Other Bath Related Activities

Complete the following table for any other bath related activities that your facility engages in.

TYPE OF ACTIVITY
(describe}

BATH TYPE

FREQUENCY*

DURATION
OoF

NUMBER
OF FEQPLE

ACTIVITYE

PROTECTIVE
EQUIPMENT®

CLEANER/
CONDITIONER

MICRO ETCH

PRE-DIP

ACTIVATOR/
CATALYST

ACCELERATOR

ELECTRQLESS
COPPER "

REDUCER/
NEUFRALIZER

ANTLE-TARNISIY
ANTLOXEIDANT

OTHER (specify}

a1 Frequency- Enter the average amount of time ¢lapsed or number of pancl sq. fl. processed since the last lime
the activity was performed. Clearly specify units (c.p., hours, square feet, etc.}

b Duration of Activity- Enter the average time for pecforming the specified activity. Clearly spectfy units.

< Personzl Protect, Equip.- Consuit key oa the previous page and enter the letters for afl protective
equipment worn by the people performing the activity.
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5.5 Chemical Bath Sampling

Trovide information on the chemical bath sampling procedures used in your facility. Duralion of sampling and personnet invelved
should include only the portion of the testing procedure involving the manual sampling of the chemical baths. not automated sampling
or the testing thal may occur in another part of the facility, such as the lab.

BATH TYPE TYPE OF FREQUENCY® DURATION OF NUMBER QF PROTECTIVE
SAMPLING * SAMPLING © PEOPLE 9 EQUIPMENT *
CLEANERS
CONDITIONER
min
GRAPHITE
min.
FIXER
it
POST-CLEAN
ETCH
min,
ANTE-TARNISI
ANTEROXIDANT
min.
QOTHER (specily)
min.
» Type of Sampling- Consult the key at right and enter the letter for the type of sampiing Type of Sampling Key
performed on the specific chemical bath, |Al— Automaled Sampling  {B}— Both
# Frequency- Enter the average amount of time elapsed or number of panel sq. fi [M])— Manual Sampling [N]}— Nane
processed between samples. Clearly specify units {c.g., hours, square feet, ¢ic.)
< Durstion of Sampling- Enter the average time for manually taking a sample from the Personal Protective Eauioment Kev
specific chemical tank. Consider only time spent at the chemical bath, {E}— Eye Protcction [G]— Gloves
¢ Number of Peaple- Enter the number of people actually involved in manually 1aking the fL}— Labcoat/Slecved garment  [A)— Apron
chemical samples. Exciude people doing the testing but not the sampling. . [R}— Respiralory Protection [B]— Boats
e Personal Protect. Equip.- Consult key at right and enter the letiers for gll protective : [Z}— All except Respiratony [N]— None
cquipment worn by the people performing the chemical sampling. Protectian

5.6 Chemicat Handling Activities:Chemical Sampling -
Complete the table befow by indicating what method your facility uses to manually coliect bath
samples and the type of container used.

Method of Obtaining Drain/Spigot:
Samples Pipette:
Ladle:

Qther (Specify):

Chemical Sample QOpen-top container:
Container Closed-1op container:
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APPENDIX A

5.8 Chemical Handling Activities: Chemical Additions
Complete the following table by indicating the methods vour facility uses while performing
chemical additions.

- ACTIVITY OPTIONS

. Chemical Retrieval Pump:
from Stock into . Pour:
Coutainer Scoop (solid):

Other (specify):
Container Open-top container:

Closed-top container:

Safety container:

Qther (specify):

Method of Chemical Pour directly into tank:

Addition Stir into tank:

Pour into automated chemical
addition system:;

Other (specify):

5.9 Other Bath Related Activities
Complete the following table for any other bath related activities that your facility engapes in.

BATH TYPE TYPE OF ACTIVITY FREQIENCY*® DURATION NUMEBER
{describe} OoF OF PEQPLE
: ACTIVITY?

PROTECTIVE
EQUIPMENT®

CLEANER/
CONDITIONER

GRAPHITE

FIXER

POST-CLEAN -
ETCH :

ANTI-TARNISH/
ANTI-OXIDANT

OTUHEER. {3pecify]

2 Frequency- Enter the average amount of {ime elapsed or number of panel sq. ft. processed since the last ime
the activity was perfarmed. Clearly specify units {e.g., hours, square fcet, etc.)

b Duration of Activity- Enler the average time for performing the specified activity. Clearly specify units,

¢ Personal Protect. Equip - Consult key on the previous page and enter the letters for all protective
equipment worn by the people performing the activity.
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EXAMPLES OF WORKPLACE PRACTICES. QUESTIONNAIRES

6.5 Chemical Bath Sampling

Provide informaticn on the chemical bath sampling procedures used in your facility. Duration of sampling and personnel involved
should include only the portion of the testing procedure involving the manual sampling of the chemical baths, not automated sampling
or the teéting that may occur in another part of the facility, such as the [ab.

BATH TYFPE TYPE QF FREQUENCY® DURATION OF NUMBER OF PROTECTIVE
SAMPLING = SAMPLING ¢ PEOPLEC EQUIPMENT <
CLEANER min.
CONDITIONER min,
CARBON ) ) min.
POST-CLEAN ) min.
ETCH
ANTE-TARNISII/ ) min.
ANTI-OXIDANT
QOTHER (specify) min.
» Type af Sampling- Consult the key al tight and enter the teter for the type of sampling Type of Sampling Key
performed on the specific chemical bath. [A)}— Automated Sampling  [B]— Beth
b Frequency- Enter the average armount of (ime clapsed or number of panel sq. f. [M}— Manual Sampling [N3— None
processed between samples. Clearly specify units (¢.8., hours, square feet, etc.)
<Duration of Sampling- Enter the average time for manually taking a sample from the Persana jvi vinment
specific chemical tank, Consider only time spent at the chemical bath. [E]— Eye Protection [G}— Gloves
d Number of People- Enter the number of people actuatly invatved in manually taking the fL]— Labcoat/Sleeved garment  [A}— Apron
chemical samples, Exclude people doing the 1¢sting but not the sampling, {R}— Respiratory Pratection [B]— Boots
¢ Persanal Protect. Equip.- Consult key at right and enter the letters for all protective = fZ}— All except Respiratary [N} None

equipment wom by the people performing the chemical sampling. ' Pratection

6.6 Chemical Handling Activities:Chemical Sampling .
Complete the table below by indicating what method yeur facility uses to manually coliect bath
samples and the type of container nsed.

Method of Obtaining Drain/Spigot:
Samples Pipette:
]_,gdle:

Other (Specify):

Chemical Sample Open-top container:
Container Closed-tap container:
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6.8 Chemical Handling Activities: Chemical Additions

Complete the following table by indicating the methods your facility uses while performing

chemical additians.

. ACTIVITY QPTIONS
. Chemical Refrieval Pump:
from Stock into Pour:
Contziner Scoop (solid):
Other (specify):
Cantainer Open-top container:
Closed-top container:
Safety container:
Other (specify):

MMethod of Chemical
Addition

Pour direc't!y into tank:

Stir into tank:

Pour into aatomated chemical
addition system:

Other (specify):

6.9 Other Bath Related Activities

Complete the following table for any other bath related activities that your facility engages in.

TYPE QF ACTIVITY
{deseribe}

BATH TYFPE

FREQUENCY*

DURATION
OF

NUMBER.
QF PEOFPLE

ACTIVITYD

PROTECTIVE
EQUIPMENT*

CLEANER

CONDITIONER

CARBON

POST-CLEAN
ETCH

ANTI-TARNISH/
ANTI-OXIDANT

OTHER {(specifly)

# Frequency- Enter the average amount of time elapsed or number of panel sq. fi. processed since the last time
the activity was performed. Clearly specify units {c.g., hours, square feet, etc.)

L Duration of Activity- Enter the average time for pesforming the specified activity. Clearly specify units.

¢ Personat Protect. Equip.- Consult key on the previous page and enter the {etters for all_protective
¢quipment worm by the people performing the activity.
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7.5 Chemical Bath Sampling

Pravide information on the chemical bath sampling pracedurcs used in your facility. Duration of sampling and personne involved
should include only the portion of the 1esting procedure invelving the manual sampling of the chemical baths, not automated sampling
ar the testing that may occur in another part of the facility, such as the lab.

BATH TYPE TYTE OF FREQUENCY? DURATION OF NUMBER OF PROTECTIVE
SAMPLING # SAMPLING © PEQPLE* EQUIPMENT ©
CLEANER/ - min.
CONDITIONER
PRE-DIF min.
PALLADIUM mif.
CATALYST
ACCELERATOR it
ENHANCER mif.
POST-CLEAN min.
ETCH
ANTI-TARNISIL min.
ANTT-OXIDANT
QOTHER (specify) min.
2 Type of Sampling- Consult the key at right and enter the letter for the type of sampling Tvpe of Sampling Key
performed on the specific chemical bath, [Al— Auvtomated Sampling  [B]— Both
£
b Frequency- Enter the average amount of time clapsed or number of pane! sq. fi. [M]— Manual Szmpling [N]— None
processed between samples. Clearly specify units (c.g., hours, square feet, clc )
< Dursation of Sampling- Enter the average time for manually taking a sampie from the Persgnal Protective Equipment Key
specific chemical tank. Consider only time spent at the chemical bath. [E]— Eye Protection [G}— Gloves
d Number of People- Enter the number of people actally involved in manuelly taking the {Li— Labcoat/Sleeved garment  [A}— Apron
chemical samples. Exelude people doing the esting but not the sampling. - {R)— Respiratory Protection {B]— Boots
« Persaaat Protect, Equip.- Consult key at right and cnter the letiers for all protective - [Z}~- Al except Respitatory [N]—Nanc
equipment worn by the people performing the chemical sampling. Protection

7.6 Chemical Handling Activities:Chemical Sampling
Complete the table below by indicating what methad your facility uses to manualty collect bath
samples and the type of container used.

Method of Obtaining Drain/Spigot:
Samples Pipette:
Ladie:

Other (Specify):

Chemical Sample Open-top container:
Container Closed-1op container:
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7.8 Chemical Handling Activities: Chemical Additions
Complete the following table by indicating the methods your facility uses while performing
chemical additions.

ACTIVITY OPTIONS
Chemical Retrieval Pump:
' from Steckinto Pour:
Container ’ Scoop (solid):
Other (specify):
Container Open-top container:

Closed-top container:
Safety container:

Other (specify):
Method of Chemical Pour directly into tank:
Addition - Stir into tank:

Pour into automated chemical
addition system:

Other (specify):

7.9 Other Batk Related Activities
Compiete the following table for any other bath related activitics that your facility engages in.

BATHTYPE TYPE OF ACTIVITY FREQUENCY® | DURATION NUMRBER | PROTECTIVE
{describe) OF OF PEOFPLE | EQUIPMENT®

ACTIVITYY

CLEANER/
CONDITIONER

FRE-DIP .

PALLADIUM
CATALYST

ACCELERATOR

ENHANCER

POST-CLEAN
ETCH

ANTL-TARNISH/
ANTI-OXIDANT

OTHER (specily)

t Frequency- Enter the average amount of time elapsed or number of panel sq. fl. processed since the last time
the activity was performed. Clearly specify units (¢.g., hours, square leel, ctc.)

b Duration of Activity- Enter the average time for performing the specified activity. Clearly speeify units.

< Personal Profect. Equip.- Consult key on the previous page and enter the letters for all prolective
equipment worn by the peeple performing the aciivity.
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Direct discharge
Indirect discharge
Zero discharge

Cu
cu.f.
DIiE
EPA
F

ft.
gal.
gal./day
gpm
hrs.
Ibs.
MHC
min.
mg,/1
OEM
Pd
PWB
sec.
sg. ft.
sq. in.
Sn
TDS
TSS
TTO

VI.

Definitions and Abbreviations

Wastewater discharge directly to a stream or river
Wastewater discharge to a publicly owned treatment works (POTW)
No industrial wastewater discharge

copper
cubic feet
Design for the Environment
U.S. Environmental Protection Agency
Fahrenheit
feet
gallons
gallons per day
gallons per minute
hours
pounds
making holes conductive
minutes
milligrams per liter
QOriginal equipment manufacturer
palladium
printed wiring board
seconds
square feet
square inch
tin .
Total dissolved solids
Total suspended solids
Total toxic organics
year
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